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(54) DIAMOND GRINDING WHEEL AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To provide a grinding wheel excellent in a 
grinding efficiency, by forming a thermal sprayed abrasive 
grain layer that the diamond abrasive grain subjected to a 
metal coating is held with its dispersion in a metal binder, 
excepting the part of holes, on the shoe provided with holes 
and recesses. 

CONSTITUTION: A mixing power 8 mixed with the diamond 
abrasive grain subjected to a metal coating and a metal 
binding powder is subjected to a plasma spraying, in the 
state of a separate shoe 6 being superposed at the opposite 
side, onto the shoe 2 provided with a hole 4 and recess 5. 
Consequently a thermal spray abrasive grain layer 3 that 
the diamond abrasive grain subjected to a metal coating is 
held with its dispersion in a metal binder is formed, 
excepting the part of the hole 4, and a desired diamond 
grinding wheel 1 is obtained. 
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DIAMOND GRINDING WHEEL AND MANUFACTURE THEREOF 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which caji not be translated, 

3. In the drawings, any words are not translated, 

[Claim l]In a diamond wheel by which a thermal-spraying abrasive grain layer which carries out 
thermal spraying of the mixed powder which mixes a diamond abrasive grain which earned out 
metallic coating, and metallic bond agent powder is formed m the base metal surface, A diamond 
wheel currently forming in the base metal surface which it extracts, and dents not only on a hole 
but on the base metal surface, a hole is also established in base metal, and a thermal-spraying 
abrasive grain layer extracted, and also includes dent holes other than a hole. 
[Claim 2]In a manufacturing method of a diamond wheel which carries out thermal spraying of 
the mixed powder which mixes a diamond abrasive gram which carried out metallic coating, and 
metallic bond agent powder to the surface of the 1st base metal that extracted and provided a hole, 
and forms a thermal-spraying abrasive grain layer in it, Arrange, where the 2nd base metal that is 
a different body is piled up, carry out the plasma metal spray of the above-mentioned mixed 
powder from the surface side of the 1st base metal of the above, extract on the surface of the 1st 
base metal of the above, and form a thermal-spraying abrasive grain layer in the rear-face side of 
the 1st base metal of the above except for a portion of a hole, and. A manufacturing method of a 
diamond wheel obtaining simultaneously a diamond wheel which formed a thermal -spraying 
abrasive grain layer also in a portion which the 1st base metal of the above of the surface of the 
2nd base metal of the above extracted, and countered a hole, and was provided with the 1st base 
metal of the above by it, and a diamond wheel provided with the 2nd base metal of the above. 

[Detailed Description of the Invention] 
fOOOl] 

[Industrial Application]This invention relates to a diamond wheel used for the grinding stone for 
stone camfering, the grinding stone for edged tools, a lapping machine, etc,, and a manufacturing 
method for the same. 
[0002] 

[Description of the Prior Art]For example, the diamond wheel of the disk type which carried out 
adherence maintenance of the diamond abrasive grain with the metal-bond method or the 
electrodeposition process is used for the grinding stone for stone camfering on the base metal 
surface. Generally, in the grinding stone for unscrapablc materials, when raising the grinding 
performance of a grinding stone, it becomes important to raise the cooling power of a grinding 
side and to promote the escape of grinding waste. For this reason, a cooling puddle is made and 
the duty in which existence of the stoma (chip pocket) which forms the refuge place of grinding 
waste is very important is achieved. 
[0003] 

[Problem(s) to be Solved by the InventionJThen, establishing an omission hole in base metal 
beforehand in some places, and forming an abrasive grain layer with a hole a punching metal, 
nothing, and on this as a policy which gives a chip pocket positively to a diamond wheel, is 
proposed. When it does in this way, the effect that it extracts, the portion of a hole plays and 
extracts the role of a macroscopic chip pocket, and grinding efficiency increases according to the 
edge effect by ejection of the abrasive grain of the circumference of a hole is expected. 
[0004]Howcver, in order for forming an abrasive grain layer in such the base metal surface with a 
hole by equivalent thickness to maintain intensity difficult technically and also fixed to base 
metal, it extracts and there is a limit also in the numerical aperture of a hole naturally. 
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[0005]Extract this invention to base metal, dent with a hole, and provide a hole, and by 
combining the means forming of the abrasive grain layer by thermal spraying with this, The 
diamond wheel which carries out a chip pocket substantially and can increase the numerical 
aperture of the functioning base metal further newly tends to be used as an offer plug, and it is 
going to provide also about the suitable manufacturing method collectively. 
[0006] 

[Means for Solving the ProblemJIn a diamond wheel in which a thermal-spraying abrasive grain 
layer which carries out thermal spraying of the mixed powder which mixes a diamond abrasive 
grain the invention according to claim 1 of carried out metallic coating to the base metal surface, 
and metallic bond agent powder is formed, It extracts, and dents not only on a hole but on the 
base metal surface, a hole is also established in base metal, and a thermal -spraying abrasive grain 
layer is characterized by being formed in the base metal surface which extracted and also 
includes dent holes other than a hole. 

[0007]ln a manufacturing method of a diamond wheel which carries out thermal spraying of the 
mixed powder which mixes a diamond abrasive grain which carried out metallic coating, and 
metallic bond agent powder to the surface of the 1st base metal that extracted the invention 
according to claim 2 and provided a hole, and forms a thermal-spraying abrasive grain layer in it, 
Arrange, where the 2nd base metal that is a different body is piled up, carry out the plasma metal 
spray of the above-mentioned mixed powder from the surface side of the 1st base metal of the 
above, extract on the surface of the 1st base metal of the above, and form a thermal-spraying 
abrasive grain layer in the rear-face side of the 1st base metal of the above except for a portion of 
a hole, and. A thermal -spraying abrasive grain layer is formed also in a portion which the 1st 
base metal of the above of the surface of the 2nd base metal of the above extracted, and 
countered a hole, and it is characterized by obtaining simultaneously a diamond wheel provided 
with the 1st base metal of the above by it, and a diamond wheel provided with the 2nd base metal 
of the above. 
[00081 

[Function]In the diamond wheel by this invention, extract to base metal, dent with a hole, and a 
hole is provided, and covering formation of the thermal -spraying abrasive grain layer which is 
dented in a dent hole, imitates shape and carries out distributed maintenance of the diamond 
abrasive grain is carried out uniformly. And a role of a chip pocket which the portion of each 
dent hole stores cooling water, or misses grinding waste in the grinding stone which puts this 
dent hole side by side is played, The edge effect by ejection of the abrasive grain of the 
circumference of a dent hole is also revealed, and the effect same with having extracted holding 
base metal intensity and having doubled the numerical aperture of the hole substantially is 
acquired. 

[0009]If a thermal -spraying abrasive grain layer is formed by a plasma metal spray on the base 
metal which according to the manufacturing method of this invention extracted and provided the 
hole, It will extract also on the base metal of the different body simultaneously laid on top of the 
opposite hand, and a thermal-spraying abrasive grain layer will be formed through the portion of 
a hole, and can avoid useless consumption of a diamond abrasive grain, and. A thermal-spraying 
abrasive grain layer is simultaneously formed in the base metal which extracts and has a hole, 
and the base metal of the different body by which thermal spraying is carried out by using this 
base metal as a mask, 
[0010] 

tExample]Hercafter, an example is illustrated and described. 

[001 l]The example of the diamond wheel concerning this invention is shown in drawing 1 and 
drawing 2. 

[00I2]In the figure, 1 shows a disk-like diamond wheel and the thermal-spraying abrasive grain 
layer 3 is formed by almost equivalent thickness on the metal base metal 2, such as iron and an 
aluminum alloy. In the case of a typical operation article, it is formed in thickness B-2;l-2mm of 
the base metal 2, and building-up thickness B3;0.5-lmm of the abrasive grain layer 3. 
[0013]Beforehand, distribute the above-mentioned base metal 2 radiately on the circumference, 
extract to it by press working of sheet metal etc., and the hole 4 is drilled in it with the proper 
numerical aperture, and it keeps adjoining and the dent hole 5 of sphere form is alternately 
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established in the position between the holes 4 and 4 by machining by a ball end mill etc. 
[0014]It extracted and, of course, the abrasive grain layer 3 is missing about the portion of the 
hole 4. On the other hand, about the portion of the dent hole 5, the dent shape is imitated and the 
abrasive grain layer 3 is formed by the surface of the base metal 2, and almost equivalent 
thickness. In the case of a typical operation article, it extracts and is the bore diameter phi 4,; It is 
provided in equal diameter size (3,5 mm and dent bore-diameter phi5;3.5mm). But since covering 
formation of the abrasive grain layer 3 is carried out also at the edge of each dent hole 5 after 
forming the thermal-spraying abrasive grain layer 3, the size of the exterior dent hole 5 will be 
extracted and will appear a httle smaller than the size of the hole 4. 

[0015]The thermal -spraying abrasive grain layer 3 which extracts and is formed in the surface of 
the base metal 2 almost uniformly except for the portion of the hole 4, Diamond abrasive grains 
(not shown) which carried out metallic coating, such as nickel and Cu s It is the thing made to 
distribute and hold to metallic bond agents (or the aggregate abrasive grain of oxide powder, such 
as carbide, such as WC and SiC, and alumina, may be included if needed), such as nickel, Co, Cu ; 
Cu-Sn, and W, The wettability (holding power) of the metal bond of the thermal -spraying 
abrasive grain layer to a diamond abrasive grain is good, the adhesion over the base metal of a 
thermal-spraying abrasive grain layer is high, moreover, to each dent hole 5, the dent shape is 
imitated and there are the features, like covering formation can be carried out uniformly, 
[0016]About the means forming of this thermal -spraying abrasive grain layer, a full account is 
given in Japanese Patent Application No. No, 274414 [ two to ], and the example about a next 
manufacturing method, 

[OOI7]Extract to the base metal 2 which extracted in this way, was dented with the hole 4 ; and 
formed the hole 5, and the portion of the hole 4 is removed to it ? If it is in the diamond wheel 1 in 
which the thermal-spraying abrasive grain layer 3 which made the diamond abrasive grain which 
carried out metallic coating distribute and hold to a metallic bond agent was formed, it extracts, 
dents in the chip-pocket formation effect of the hole 4, and is superimposed on the chip-pocket 
formation effect by the hole 5, and cooling water collects by this, a function, the excretory 
function of grinding waste, and the planar pressure potentiation extract further and according to 
the edge effect around the hole 4 and the dent hole 5 are added, and the characteristic which was 
dramatically excellent in grinding efficiency is demonstrated, and — extracting and extracting by 
denting with the hole 4 and putting the hole 5 side by side - the hole 4 - if independent, the high 
numerical aperture almost covering all the surfaces of the impossible base metal 2 is given - 
things can be earned out. 

f00l8]Next, the example of the manufacturing method of the above-mentioned diamond wheel is 
described. 

[001 9]If a numerical aperture is large when forming a thermal-spraying abrasive grain layer in 
the base metal which extracted and provided the hole, the fault to which the loss which the 
diamond abrasive grain sprayed with mixed powder with metallic bond agent powder on base 
metal from a thermal spraying gun extracts, and carries out fly off vainly through the portion of a 
hole becomes large will be accepted. Then, it masks by the base metal which piled up and 
extracted the base metal of the different body to the opposite hand of the base metal w hich 
extracted and provided the hole, and established the hole in it, and the method of forming a 
thermal-spraying abrasive grain layer simultaneously on the base metal of one more sheet is 
proposed. 

[0020]To the base metal 2 (the 1st base metal; application is possible also when it does not have 
the dent hole 5) which shows and extracts the outline of this manufacturing method and has the 
hole 4 and the dent hole 5 of a graphic display abbreviation, drawing 3. The base metal 6 (the 2nd 
base metal) of a different body is laid on top of an abrasive grain layer forming face and an 
opposite hand, and the padding of the abrasive grain layer 3 by a plasma metal spray is performed 
from the thermal spraying gun 7 in this state. 

[0021]From the thermal spraying gun 7, the plasma metal spray of the mixed powder 8 which 
mixed metallic bond agent powder etc, with the diamond abrasive grain which carried out 
metallic coating is carried out so that ground treatment, such as a blast, maybe performed 
beforehand and each piled-up abrasive grain layer forming face of the base metal 2 and the base 
metal 6 may be indicated by Japanese Patent Application No. No. 274414 [ two to ], Under the 
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present circumstances, reciprocation moving of the thermal spraying gun 7 is carried out like a 
graphic display arrow, and on the base metal 2, the thermal-spraying abrasive grain layer 3 is 
formed uniformly, and it goes, 

)0022]Thc thermal-spraying abrasive grain layer 3 which made the diamond abrasive grain 
distribute and hold at a metallic bond agent in thickness almost uniform throughout extracting 
and the portion of the dent hole 5 being included except for the portion of the hole 4 on the base 
metal 2 in this way then is formed, On the other hand, mask thermal spraying which uses the base 
metal 2 as a mask will be performed also on the base metal 6 which polymerized in the opposite 
hand. That is, the base metal 2 extracts and the thermal-spraying abrasive grain layer 9 is 
similarly formed by the dispersion state corresponding to the portion of the hole 4. 
[0023]Drawing 4 and drawing 5 show the correspondence relation between the thermal -spraying 
abrasive grain layer 3 formed on the base metal 2, and the thermal-spraying abrasive grain layer 9 
which carries out the mask of this base metal 2, and is formed on the base metal (x 
[00241Namely, to the base metal 2 by the side of the surface which serves as a mask The 
dicrmal-spraying abrasive grain layer 3 is formed in the whole region which it extracts, and the 
hole 4 removes and includes the dent hole 5 which is not illustrated by desired thickness, on the 
other hand, the base metal 2 extracts, the mask base metal 2 extracts to the base metal 6 by the 
side of a rear face, and the thermal -spraying abrasive grain layer 9 of the mixed powder 8 whieh 
passes the portion of the hole 4 and is laminated is formed in it by the dispersion state 
corresponding to distribution of the hole 4. 

[0025 jTherefore, the futility of a diamond abrasive grain which it extracts at the time of forming 
the thermaJ-spraying abrasive grain layer 3 in the base metal 2 which extracted and formed the 
hole 4 if this manufacturing method is followed, and passes through the hole 4 is lost, And the 
diamond wheel which formed the thermal -spraying abrasive grain layer 9 selectively as a mask 
can manufacture simultaneously the diamond wheel which formed the thermal-spraying abrasive 
grain layer 3 in the base metal 2 which extracts and has the hole 4 extensively, and the base metal 
2. 

[0()26]About the grinding stone of the latter obtained by the above-mentioned process, since each 
abrasive grain layer 9 is distributing independently, it is checked that the characteristic that 
especially an edge effect is large is accepted, for example, grinding performance very excellent in 
the use of the high heavy duly grinding of planar pressure is shown. 

[0027]Drawing 6 illustrates the application product of this new style grinding stone, and he is 
trying to embed the crevice between the thermal -spraying abrasive grain layers 9 by which 
distributed formation is carried out at intervals on the base metal 6 almost flat -tapped in the 
dressing layer 1 0 which consists of a mixed layer of green silicon carbide (green carbon) and 
resin, for example. If it does in this way, a diamond wheel with dressing material with large 
grinding efficiency can newly create. 
[0028] 

[Effect of the lnvcntion]As mentioned above, in the diamond wheel of this invention. In order to 
form the thermal-spraying abrasive grain layer which made the diamond abrasive grain which 
was extracted to the base metal which extracted, was dented with the hole and provided the hole, 
and carried out metallic coating to it except for the portion of a hole distribute and hold to a 
metallic bond agent. It extracts, and dents with a hole, the chip-pocket formation effect by a hole 
is revealed syncrgistically, and the grinding stone which was dramatically excellent in grinding 
efficiency is realized, 

[0029]Since the technique of mask thermal spraying which carries out thermal spraying where 
the base metal of a different body is laid on top of an opposite hand is adopted on the base metal 
which extracted and provided the hole according to the manufacturing method of this invention, 
It can carry out without the loss of a diamond abrasive grain with expensive formation of the 
thermal-spraying abrasive grain layer to the base metal which extracts and has a hole, and, 
moreover, this new useful diamond wheel of one more sheet that extracted, and the thermal- 
spraying abrasive grain layer distributed and was formed on base metal with the diamond wheel 
with a hole can manufacture simultaneously. 

[Brief Description of the Draw ings] 
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A drawing shows the example of this invention, 

[Drawing l]It is a top view of the diamond whee) which extracted and provided the hole and the 
dent hole. 

[Drawing 21H is an A-A line sectional view of drawing 1 . 

[Drawing 3 jit is a sectional view showing the example of a manufacturing method. 
[Drawing 4]It is the partial section and top view of the diamond wheel which extracted and 
provided the hole 

[Drawing 5]It is the partial section and top view of a diamond wheel which were manufactured 
by mask thermal spraying, 

[Dra wing 6]It is a sectional view showing the application product of the diamond wheel 
manufactured by mask thermal spraying. 
[Description of Notations") 

1 Diamond wheel 

2 Base metal 

3 Thermal-spraying abrasive grain layer 

4 Extract and it is a hole. 

5 Dent hole 

6 Base metal 

7 Thermal spraying gun 

8 Thermal-spraying mixed powder 

9 Thermal-spraying abrasive grain layer 

10 Dressing layer 

[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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